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#INT
1. I NTRODUCTI ON

THE QAK RI DGE RESERVATI ON (ORR) WAS PLACED ON THE NATI ONAL PRICRITIES | ST (NPL) ON DECEMBER 21,
989. THE UNI TED NUCLEAR CORPCORATI ON (UNC) DI SPCSAL SI TE |'S ONE OF SEVERAL HUNDRED WASTE

DI SPOSAL SI TES OR AREAS OF CONTAM NATI ON AT THE ORR REQUI RI NG REMEDI AL ACTI ON UNDER THE
COVPREHENSI VE ENVI RONMVENTAL RESPONSE, COVPENSATI ON, AND LI ABI LI TY ACT (CERCLA).

I'N 1989, THE US DEPARTMENT OF ENERGY (DOE) HAD PREPARED AND SUBM TTED TO THE US ENVI RONVENTAL
PROTECTI ON AGENCY (EPA) AND THE STATE OF TENNESSEE A CLOSURE PLAN FOR THE UNC DI SPCSAL SITE. IN
JULY 1990, EPA ADVI SED DCOE THAT | T SHOULD PREPARE A FEASI BI LI TY STUDY (FS) TO EVALUATE SEVERAL
REMEDI AL ALTERNATI VES, | NCLUDI NG CLOSURE. EPA FURTHER ADVI SED DCE THAT A SEPARATE REMEDI AL

I NVESTI GATION (RI') WAS NOT NECESSARY AND THAT THE REPORT PATHWAYS ANALYSI S FOR UNC DI SPCSAL PI T.
Y-12 PLANT COULD SERVE AS THE R REPORT W TH M NOR SUPPLEMENTS, SUCH AS RI SK ASSESSMENT AND
RECENT GROUNDWATER QUALI TY DATA.

#SNLD
2.0 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

THE UNC DI SPCSAL SITE IS A 1. 3- ACRE LANDFI LL LOCATED NEAR THE CREST OF CHESTNUT RIDCGE, IN THE
SOUTHERN PORTI ON OF THE Y-12 PLANT, |IN OAK RIDGE, TENNESSEE (FIG 1). THE EXCAVATI ON FOR THE
LANDFI LL WAS CUT | NTO THE SIDE OF CHESTNUT RIDGE. PIT DEPTHS RANGE FROM 25 TO 30 FEET ON THE
NORTHERN SIDE, TO LESS THAN 5, FEET ON THE SCUTHERN SI DE. THE UNC DI SPCSAL SI TE CONTAINS 11, 000
55- GALLON DRUMS OF CEMENT-FI XED SLUDGE, 18, 000 DRUMS COF CONTAM NATED SO L, AND 288 WOCODEN BOXES
OF CONTAM NATED BUI LDI NG AND PROCESS EQUI PMENT DEMOLI TION DEBRI'S. THE DRUMS ARE STACKED

HORI ZONTALLY, 10 H GH, I N A PYRAM D SHAPE FOLLON NG THE CONTOUR OF THE EXCAVATI ON. THE WOCODEN
BOXES ARE ON THE SQUTH SI DE OF THE STACKED DRUVMS, AND THE ENTI RE WASTE SI TE | S COVERED BY

POLYVI NYL CHLORI DE (PVC) SHEETI NG  OBSERVATI ONS UNDER THE SHEETI NG | NDI CATE THAT MANY OF THE
DRUVS AND BOXES HAVE DETERI ORATED, RUSTED OR SPLI T OPEN.

#SHEA
3.0 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

THE UNC DI SPCSAL SI TE WAS ESTABLI SHED TO RECEI VE WASTE FROM THE DECOWM SSI ONI NG OF THE UNC
URANI UM RECOVERY FACI LI TY I N WOOD RI VER JUNCTI ON, RHODE | SLAND. FOLLOW NG SHUTDOWN OF, THE
RECOVERY CPERATI ONS | N 1980, UNC WAS REQUI RED TO DECONTAM NATE | TS FACI LI TIES, EXCAVATE

CONTAM NATED SO L AND SLUDGE FROM THE ASSOCI ATED PONDS AND TRENCHES, AND REMOVE THE RESULTANT
LOW LEVEL RADI CACTI VE WASTE FROM THE STATE OF RHODE | SLAND. ONCE THE PIT WAS EXCAVATED AND
PREPARED FOR RECElI PT OF WASTE, DI SPOSAL CPERATI ONS COMMVENCED. THE UNC DI SPCSAL S| TE OPERATED
BETWEEN JUNE 1982 AND NOVEMBER 1984. AT PRESENT THE UNC SI TE IS | NACTI VE AND HAS NOT RECEI VED
ADDI TI ONAL WASTE SI NCE 1984. | NFORVATI ON AVAI LABLE AT THE TI ME THE WASTE WAS ACCEPTED FOR

DI SPOSAL | NDI CATED THAT I T WAS NOT A HAZARDQUS WASTE AS DEFI NED BY RESCQURCE CONSERVATI ON AND
RECOVERY ACT (RCRA) REGULATI ONS. EXTRACTI ON PROCEDURE (EP) TOXICITY TESTING IN 1985 ON THE
DRUMMED SLUDGE AND SO L CONFI RMED THE WASTE TO BE NONHAZARDOUS UNDER RCRA.  ADDI TI ONAL TESTI NG
OF SO L AND GROUNDWATER I N THE | MVEDI ATE VICI NI TY CF THE DI SPCSAL SI TE | NDI CATES THAT M GRATI ON



OF CONTAM NANTS HAD NOT OCCURRED. HOWEVER, BASED ON THE DETERI ORATED CONDI TI ON CF THE DRUVS AND
THE ESTI MATED SOURCE | NVENTCORY AND MOBI LI TY OF WASTE CONSTI TUENTS PRESENT, THE UNC DI SPOSAL SI TE
WAS DEEMED A POTENTI AL RI SK TO HUVAN HEALTH AND THE ENVI RONMENT.

I N DECEMBER 1989, EPA AND TENNESSEE APPROVED THE ENERGY SYSTEMS PLAN FOR CLOSURE OF THE UNC
DI SPOSAL SITE. HONEVER, BEFORE THI S PLAN COULD BE | MPLEMENTED, THE ORR WAS PLACED ON THE NPL,
WH CH CONSEQUENTLY REQUI RED DCE TO FOLLOW CERCLA RESPONSE ACTI ON PROGRAM REQUI REMENTS FOR
REMEDI AL ACTI ON SELECTI ON AND | MPLEMENTATI ON.

#HCP
4.0 H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

THE UNC DI SPCSAL SI TE FS AND PROPCSED REMEDI AL ACTI ON PLAN WERE RELEASED TO THE PUBLI C ON MARCH
18, 1991. THESE TWO DOCUMENTS WERE MADE AVAI LABLE AT THE DCE | NFORVATI ON REPCSI TORY LOCATED I N
THE FORMER RI DGE THEATER BUI LDI NG 105 BROADWAY, QAK RI DGE, TENNESSEE, 37831. THE NOTI CE OF
AVAI LABI LI TY WAS PUBLI SHED I N THE CAK RI DGER, KNOXVI LLE NEWS SENTI NEL, AND THE KNOXVI LLE JOURNAL
ON MARCH 31, APRIL 1, 2, 14, 15, 16, AND 28, 1991. NOTI CES WERE ALSO PUBLI SHED I N THE ROANE
COUNTY N&S ON APRIL 1, 3, 5, 15, 17, AND 19, 1991. A PUBLI C COMWENT PERI CD WAS HELD FROM MARCH
18, 1991, THROUGH APRIL 30, 1991. IN ADDI TION TO PUBLI C COMMENT AND THE ACCESSI Bl LI TY OF THE

I NFORVATI ON, A PUBLI C MEETI NG WAS HELD ON APRIL 16, 1991. AT TH S MEETI NG REPRESENTATI VES COF
DCE AND ENERGY SYSTEMS ANSWERED QUESTI ONS AND ADDRESSED COVMUNI TY CONCERNS. A RESPONSE TO
COMMENTS RECEI VED DURING TH'S PERIOD IS | NCLUDED | N THE RESPONSI VENESS SUMVARY, APPENDI X A COF
THE RECORD OF DECI SI ON.

TH S DECI SI ON DOCUMENT PRESENTS THE SELECTED REMEDY FCR THE UNC DI SPCSAL SI TE CHOSEN I N
ACCORDANCE W TH CERCLA, AS AMENDED, AND TO THE EXTENT PRACTI CABLE, THE NATI ONAL CONTI NGENCY
PLAN. THE DECI SION | S BASED ON THE ADM NI STRATI VE RECORD.

#SR
5.0 SCOPE AND ROLE OF RESPONSE ACTION WTHI N SI TE STRATEGY

THE MAJOR GOAL OF THI S RESPONSE ACTION IS TO PREVENT CR M NIM ZE THE CONTAM NATI ON OF SHALLOW
GROUNDWATER BENEATH AND DOWN GRADI ENT OF THE UNC DI SPCSAL SITE. THI'S ACTION IS CONSI DERED A
FI NAL ACTI ON W TH RESPECT TO THE UNC DI SPCSAL SI TE ONLY.  SUBSEQUENT ACTI ONS ARE PLANNED TO
ADDRESS FULLY THE PRI NCl PAL THREATS PCSED BY THE CRR

GROUNDWATER AT THE Y-12 PLANT IS NOT PRESENTLY USED AS A SOURCE OF DRI NKI NG WATER AND, AS STATED
PREVI QUSLY, THERE IS NO | NDI CATI ON AT PRESENT THAT GROUNDWATER UNDER THE UNC DI SPCSAL SI TE HAS
BEEN CONTAM NATED. HOWEVER, SHALLOW GROUNDWATER AT THE Y-12 PLANT IS A POTENTI AL SOURCE COF

DRI NKI NG WATER AND | TS FUTURE USE AS A POTABLE WATER SUPPLY CANNOT BE RULED QUT. | N EVALUATI NG
FUTURE USE SCENARI OS, | T WAS DETERM NED THAT SOURCE CONTROL ACTI ON WAS NECESSARY TO PREVENT
FUTURE EXPCSURE TO CONTAM NANTS | N GROUNDWATER AT LEVELS THAT WOULD PCSE AN UNACCEPTABLE HEALTH
RI SK.  SPECI FI CALLY, TH' S ACTION IS BEI NG TAKEN TO ENSURE THAT MOBI LE CONTAM NANTS | N THE UNC
WASTE, PRI NCI PALLY NI TRATE AND STRONTI UM 90, ARE NOT LEACHED TO GROUNDWATER AT A RATE THAT WOULD
RESULT | N CONCENTRATI ONS OF THESE CONTAM NANTS ABOVE SAFE DRI NKI NG WATER STANDARDS.

#SSC
6.0 SUMVARY CF SI TE CHARACTERI STI CS

6.1 DRUM AND BOX DI SPCSAL AREA
THE UNC DI SPCSAL SITE, | N GENERAL, REPRESENTS A SAFETY HAZARD TO WORKERS. THE 29, 000 DRUMS ARE

STACKED 10 H GH, AND SOVE HAVE RUSTED AND SPLIT CPEN, THEREBY EXPCSI NG THEI R CONTENTS. A H GH
RI SK FOR | NDUSTRI AL ACCI DENTS EXI STS AT THE SI TE BECAUSE OF THE POTENTI AL CF SHI FTI NG AND



FALLI NG DRUMS AND EXPOSED RUSTY, SHARP METAL. THEREFORE, | N THEI R PRESENT CONDI TI ON, THE DRUMS
AND BOXES, EVEN THOUGH NONHAZARDQUS, COULD ADVERSELY AFFECT WORKERS ENTERI NG THE SI TE.

6.2 WOODEN BOXES

THERE ARE 288 PLYWDOD BOXES LOCATED AT THE SITE. THEY ARE LOCATED | N FRONT OF THE STACKED DRUVS
AND MANY HAVE SPLI T OPEN, SPILLING THEI R CONTENTS. CONTENTS OF THE BOXES VARY FROM

M SCELLANEQUS | NDUSTRI AL SCRAP MATERI AL (PI PI NG CONVEYCRS, | NDUSTRI AL SCRAP, ETC.) TO SAND I N
PLASTI C BAGS. A WALK- OVER RADI OLOG CAL SURVEY OF THE DRUVS AND BOXES WAS CONDUCTED | N AUGUST
1990.

6.3 DRUMMED SO LS/ SLUDGES

DURI NG 1985, 82 SAMPLES, BASED ON A STATI STI CAL PROGRAM FROM 76 RANDOMLY SELECTED DRUMS AT THE
UNC DI SPCSAL SI TE WERE ANALYZED BY THE RCRA EXTRACTI ON PROCEDURE (EP) TOXI G TY LEACH TEST FOR
HAZARDQUS WASTE CHARACTERI ZATI ON.  HALF OF THE SAMPLES WERE FROM DRUMS CONTAI NI NG SO L AND HALF
OF THE SAMPLES WERE FROM DRUMS CONTAI NI NG SLUDGES M XED W TH CEMENT.

THE EP TOXI G TY EXTRACT WAS ANALYZED FOR A W DE RANCGE OF CONSTI TUENTS I N ADDI TI ON TO THE METALS,
HERBI Cl DES, AND PESTI Cl DES TYPI CALLY REQUI RED | N ACCORDANCE W TH RCRA. BASED ON PROCESS
KNOALEDGE OF THE UNC DI SPCSAL SI TE, THE WASTES WERE ALSO TESTED FOR CORRCSI VI TY, N TRATES,

MO STURE CONTENT, AND RADI ONUCLI DES. A SUMVARY OF THE RESULTS, |S PRESENTED I N TABLES 1 AND 2,
RESPECTI VELY.

NONE OF THE SAMPLES EXCEEDED THE PH REGULATCORY LIMT FOR CORROSIVITY OF LT 2.0 OR GT 12.5.

SI M LARLY, NONE OF THE EXTRACTS CONTAI NED CONTAM NANT CONCENTRATI ONS EXCEEDI NG THE REGULATORY
LIMTS SET FORTH UNDER RCRA. MOST CONTAM NANT CONCENTRATI ONS WERE BELOW THE DETECTION LIM TS OR
LEVELS MEASURED | N BLANKS. W TH THE EXCEPTI ON OF STRONTI UM 90 AND NI TRATE, ALL OTHER ANALYTES
WERE BELOW THE SDWA NMAXI MUM CONTAM NANT LEVEL (MCL) REGULATORY CRITERIA.  THE CONCENTRATI ONS OF
N TRATES I N THE EP TOXI C TY LEACHATE RANGED FROM LT 0.5 MJ L TO 8880 MF L. THE H GHEST
CONCENTRATI ONS OF NI TRATES WERE FOUND | N EXTRACTS OBTAI NED FROM THE SLUDCGES THAT WERE M XED W TH
CEMENT. A TOTAL NI TRATE (AS NI TROGEN) | NVENTCORY FOR THE SI TE WAS ESTI MATED BY ASSUM NG THAT THE
EXTRACTI ON FLUI D USED I N THE EP TEST EFFECTI VELY DI SSOLVED ALL OF THE LEACHABLE N TRATE IN A
SPECI FI ED MASS OF THE SAMPLE. A NI TRATE | NVENTCRY OF APPROXI MATELY 53 TONS WAS CALCULATED USI NG
THE AVAI LABLE DATA AND THE REFERENCED ASSUVPTI ONS.  THE | NVENTORY OF STRONTI UM 90 WAS ESTI MATED
BY ASSUM NG THE SAME AVERAGE VEI GHT AND NUMBER OF DRUMB AND USI NG THE AVERAGE OF 6.2 DPM G OF
STRONTI UM 90 IN THE SCLIDS. AN ESTI MATED | NVENTCRY CF 25 MOl OF STRONTI UM 90 WAS CALCULATED.

6.4 ADJACENT SA LS

IN 1986, SEVERAL SO L SAVMPLES WERE OBTAI NED FROM THE VICI NI TY OF THE UNC DI SPCSAL SI TE AND
ANALYZED FOR HEAVY METALS AND NI TRATES. TWO HOLES WERE AUGURED W THI N THE EXCAVATED PI T

| MVEDI ATELY DOWNGRADI ENT OF THE STACKED DRUMS AND SAMPLES WERE OBTAI NED FROM VARI QUS | NTERVALS
OVER THE 20- FT CORE DEPTHS. DATA FOR BACKGROUND SO L CONCENTRATI ONS WERE OBTAI NED FROM THE
UPPER 3 FEET OF SO L AT TWD LOCATI ONS EAST AND WEST OF THE DI SPOSAL SI TE AND FROM THE ARCHI VED
CORES TAKEN DURI NG | NSTALLATI ON OF A NEARBY GROUNDWATER MONI TORI NG WELL.

THE ANALYTI CAL RESULTS | NDI CATED THAT HEAVY METAL CONCENTRATI ONS WERE HI GHER THAN BACKGROUND
LEVELS TYPICAL OF SO LS DERI VED FROM LI MESTONES AND DOLOM TES. HOWEVER, ALL OF THE SAMPLES

EXH BI TED SI M LAR METAL CONCENTRATI ONS, AND THE H GHER CONCENTRATI ONS WERE NOT LI M TED TO THE
SHALLOW SO L DEPTHS. SQOVE OF THE GREATEST CONCENTRATI ONS WERE OBSERVED I N SO L SAMPLES TAKEN AT
A DEPTH OF 25 FT DURING DRILLING OF WELL GV 173. WELL GN¥173 IS A BACKGROUND VELL LOCATED
APPROXI MATELY 1 M LE FROM THE UNC DI SPCSAL SI TE. THE LOWLEVELS OF NI TRATES OBSERVED I N THE
SAMPLES APPEAR TO | NDI CATE THAT THE WASTES AT THE SI TE HAVE NOT LEACHED | NTO THE VADCSE ZONE.



6.5 GROUNDWATER

GROUNDWATER MONI TORI NG OF THE UNC DI SPOSAL SI TE HAS BEEN CONDUCTED SI NCE 1986. PREVI QUS

SAMPLI NG REPORTS CONCLUDED THAT THERE WAS NO EVI DENCE OF M GRATION FROM THE SITE.  DURI NG
CALENDAR YEARS 1987 AND 1988, A MORE RESTRI CTED SUI TE OF GROUNDWATER CHEM CAL ANALYSES WAS
PERFORMED W TH AN OVERALL GOAL OF DETECTING THE | NI TI ATI ON OF CONTAM NANT M GRATI ON. SUBSEQUENT
EVALUATI ONS OF THESE RESULTS PERFORMED IN 1989 CONCLUDED THAT THERE WAS NO | NDI CATI ON OF LEAKACE
FROM THE SI TE. SEVEN GROUNDWATER MONI TORI NG VELLS AT THE UNC DI SPOSAL SITE (FI G 2) ARE NOW
SAMPLED QUARTERLY AND ANALYZED FOR METALS, VARI QUS RADI QACTI VE SPECI ES, NI TRATES, AND OTHER
CONVENTI ONAL WATER QUALI TY PARAVETERS. THE DEPTH TO GROUNDWATER, I N THE AREA, |S TYPI CALLY 40 -
60 FEET, BELOW THE BASE OF THE UNC DI SPCSAL SI TE. THE WATER QUALI TY ANALYSES OF SAMPLES
COLLECTED FROM THE SEVEN UNC DI SPCSAL SI TE ASSESSMENT WELLS DURI NG 1989 AND THE FI RST QUARTER CF
1990 SHOW NO | NDI CATI ON OF LEAKACE FROM THE SI TE. DETECTABLE CONCENTRATI ONS OF METALS DURI NG
1989 AND 1990 WERE COVMONLY BELOW APPLI CABLE FEDERAL DRI NKI NG WATER MCLS OR W TH N RANGES
OBSERVED | N BACKGROUND VELLS LOCATED ON CHESTNUT RIDGE. THE DETECTED METAL CONCENTRATI ONS ARE
SUPPORTED BY HI STORI CAL GROUNDWATER DATA AT THE SI TE AND ARE REPRESENTATI VE OF THE GROUNDWATER
CHEM STRY COF CHESTNUT R DGE.

6.6 POTENTI AL PATHWAYS TO THE ENVI RONMENT

THE RESULTS OF SAMPLI NG AND ANALYSI S PROGRAVS CONDUCTED ON THE UNC WASTES | NDI CATED NI TRATE AND
STRONTI UM 90 TO BE THE ONLY CONTAM NANTS OF CONCERN. M GRATI ON PATHWAYS CONSI DERED TO HAVE
POTENTI AL | MPACT AND REQUI RI NG EVALUATI ON ARE SURFACE WATER AND GROUNDWATER RQUTES.

M GRATI ON OF NI TRATES AND STRONTI UM 90 FROM THE UNC DI SPCSAL SI TE VI A GROUNDWATER AND RECHARGCE
TO SURFACE WATER PATHWAYS WAS EVALUATED USI NG A WATER BALANCE COVPUTATI ON AND TWO- DI MENSI ONAL
GROUNDWATER CONTAM NANT TRANSPORT SI MULATI ON. THE WATER BALANCE WAS ESTI MATED USI NG EPA' S
HYDROLOG C EVALUATI ON OF LANDFI LL PERFORVMANCE, OR HELP MODEL. THE RESULTS OF THE HELP

S| MULATI ONS WERE ADJUSTED TO SUPPORT THE DATA | NPUT REQUI REMENTS OF THE WWPLUME MODEL USED TO
S| MULATE CONTAM NANT TRANSPORT THROUGH GROUNDWATER.  THE SI MULATI ONS, PERFORMED | N 1985, WERE
BASED ON THE EXI STI NG CONDI TI ONS AT THE SI TE, WH CH REPRESENTED AN " UNCAPPED, EXPCSED'

EXCAVATI ON.

REQUI RED | NPUT VAR ABLES | NCLUDED WASTE CHARACTERI STICS AND SO L, GECLCA CAL, AND CLI MATOLOG CAL
DATA. I N THE ABSENCE OF SPECI FI C DATA, CONSERVATI VE ASSUVPTI ONS WERE MADE BASED ON
CHARACTERI STI CS OF THE SI TE AND BOUNDARY CONDI TI ONS OF THE MODEL.

BASED ON THE WASTE ANALYSI S, AVAI LABLE SI TE- SPECI FI C DATA, AND RELEVANT CONSERVATI VE
ASSUMPTI ONS, THE SI MULATI ONS PREDI CTED THE FOLLOW NG

1. STRONTI UM 90 AND NI TRATE- CONTAM NATED LEACHATE WOULD REACH THE GROUNDWATER TABLE | N
APPROXI MATELY 10 YEARS.

2. APPROXI MATELY 3 YEARS BEYOND THE TI ME AT WH CH THE LEACHATE REACHES THE GROUNDWATER
SYSTEM THE PLUME OF CONTAM NATI ON WOULD HAVE REACHED STEADY- STATE CONDI TIONS. A
MAXI MUM CONCENTRATI ON OF 193 M L (AS NI TROGEN) FOR NI TRATE AND 50 PCL/L FOR
STRONTI UM 90 WAS PREDI CTED.

3. THE AVERAGE CONTRI BUTI ON OF NI TRATE (AS NI TROGEN) TO THE NEAREST SURFACE TRI BUTARY
WOULD RANGE FROM 10 TO 30 M¥ L, DEPENDI NG ON THE EXTENT OF GROUNDWATER DI SCHARGE TO
THE STREAM ( BASEFLOW .

SI NCE THESE ESTI MATES ARE CONSERVATI VE, POTENTI AL CONTAM NANT CONCENTRATI ONS | N GROUNDWATER AT
THE SI TE MAY BE LONER



#SSR
7.0 SUMVARY CF SI TE RI SKS

CERCLA DI RECTS THAT HUVAN HEALTH AND THE ENVI RONMVENT MUST BE PROTECTED FROM CURRENT AND

POTENTI AL EXPCSURE TO HAZARDOUS SUBSTANCES. | N ORDER TO ASSESS THE CURRENT AND POTENTI AL RI SKS
FOR THE UNC DI SPCSAL SI TE, A BASELI NE RI SK ASSESSMENT WAS PERFCRMED BY THE RI SK ANALYSI S

SECTI ON, HEALTH AND SAFETY RESEARCH DI VI SI ON, AT THE OAK RI DGE NATI ONAL LABORATCRY (ORNL), AND
I'S I NCLUDED I N THE FEASI Bl LI TY STUDY.

7.1 CONTAM NATED MEDI A AND CONTAM NANTS OF CONCERN

SO L AND GROUNDWATER ANALYSI S HAS NOT | DENTI FI ED ANY M GRATI ON OF CONTAM NATI ON FROM THE UNC
WASTE. THE ONLY CONTAM NATED MEDI A AT THE UNC DI SPCSAL SI TE ARE THE DRUMVED SO LS/ SLUDGES AND
M SCELLANEQUS SCRAP ( SOURCE MEDI A). THE CONTAM NANTS OF CONCERN I N THE SOURCE MATERI AL ARE

NI TRATE AND STRONTI UM 90. NO M GRATION TO THE SO L OR GROUNDWATER OF THESE CONSTI TUENTS HAS
OCCURRED. WASTE CHARACTERI ZATI ONS HAVE | NDI CATED BOTH THESE CONSTI TUENTS ARE | N H GH
CONCENTRATI ON AND HAVE THE GREATEST POTENTI AL TO LEACH FROM THE DRUMMED WASTES. BASED ON THEI R
SOURCE | NVENTCRY CONCENTRATI ON AND ON THEI R TOXI COLOG CAL, PHYSI CAL, CHEM CAL, AND ENVI RONVENTAL
FATE CHARACTERI STI CS, THESE CONSTI TUENTS WERE DEEMED MOST LI KELY TO CONTRI BUTE TO POTENTI AL
HUVAN RI SK.

7.2 EXPOSURE PATHWAYS AND POPULATI ONS

THE UNC DI SPCSAL SITE IS SI TUATED WTH N THE LI M TED ACCESS AREA OF THE OAK RI DCGE Y-12 PLANT.

DI RECT ACCESS BY THE GENERAL PUBLIC I'S UNLI KELY NOW OR AT ANY TI ME WTH N THE FORESEEABLE
FUTURE DUE TO THE LOCATION OF THE SI TE ON THE OAK RI DGE RESERVATION (ORR). EMPLOYEES OF THE DCE
FACI LI TIES ARE THE MOST LI KELY EXPOSED PCPULATI ON, AND ONLY A SVALL PERCENTAGE OF THESE
EMPLOYEES ARE EXPECTED TO ACCESS THE UNC DI SPCSAL SI TE. AFTER REMEDI AL ACTI ON, GROUNDWATER | S
THE ONLY POTENTI AL EXPOSURE PATHWAY FOR CONTAM NANTS IN THE UNC WASTE.

MODELI NG WAS USED TO CONSERVATI VELY PREDI CT THE EFFECT NI TRATES AND STRONTI UM 90 COULD HAVE ON
VARI QUS ENVI RONVENTAL MEDI A, |F THE SITE WAS LEFT IN I TS PRESENT CONDI TI ON.  MODELI NG | DENTI FI ED
A POTENTI AL | MPACT TO BOTH GROUNDWATER AND SURFACE WATER THROUGH GROUNDWATER RELEASES.
GROUNDWATER |'S THE ONLY EXPOSURE PATHWAY FOR CONTAM NANTS | N THE UNC WASTE.

7.3 Rl SK ASSESSMENT

QUANTI FI CATI ON OF RI SK FOR THE UNC WASTE IS LIM TED TO THE ADVERSE HEALTH EFFECTS OF THE TWD
CONTAM NANTS OF CONCERN, N TRATE AND STRONTI UM 90. TO PROVI DE PERSPECTI VE ON THE POTENTI AL FOR
NI TRATE AND STRONTI UM 90 TO AFFECT HUVAN HEALTH ADVERSELY, HAZARD QUOTI ENTS AND CANCER RI SKS
WERE DETERM NED FOR PRESENT CONDI TI ONS AND EACH REMEDI AL ALTERNATI VE. THE RESI DUAL RI SK

ASSCCI ATED W TH THE UNC WASTE, |F LEFT AS |S, PROVIDES A BASELINE TO JUDGE THE REMEDI AL
ALTERNATI VES. THE PATHWAYS ANALYSI S | NDI CATES NO CURRENT HUVAN EXPOSURE TO CONTAM NANTS AT THE
UNC DI SPOSAL SI TE.  NEVERTHELESS, AS A CONSERVATI VE MEANS OF EVALUATI NG THE EFFECTI VENESS COF THE
REMEDI AL ALTERNATI VES, HUVAN EXPOSURE WAS ASSUMED TO OCCUR THROUGH | NGESTI ON OF CONTAM NATED
GROUNDWATER

7.3.1 N TRATE

NI TRATE IS NOT LI STED AS A HAZARDOUS CONSTI TUENT BY EPA UNDER RCRA. HOWNEVER, THE FEDERAL

DRI NKI NG WATER STANDARD FOR NI TRATE 1S 10 MJ L (AS NITROGEN). CHRONI C EXPCSURE TO NI TRATES
RESULTS I N METHEMOGLOBEM A | N | NFANTS LESS THAN 3 OR 4 MONTHS OLD DUE TO CONVERSI ON OF NI TRATES
TO N TRITES I N THE GASTRO NTESTI NAL TRACT. N TRATE HAS A GROUP D CANCER CLASSI FI CATI ON, MEANI NG
THERE | S NO EVI DENCE OF CARCINOGENI CI TY I N HUVANS CR ANl MALS. THERE HAS BEEN NO EVI DENCE OF



MJTACGENI CI TY RELATED TO NI TRATE EXPOSURES.
7.3.2 STRONTI UM 90

EPA CLASSI FI ES STRONTI UM 90 AS A GROUP A CARCI NOGEN BECAUSE | ONI ZI NG RADI ATION | S KNOWN TO BE
CARCI NOGENI C I N HUVANS AND ANI MALS. STRONTI UM | S ACQUI RED BY HUVANS PRI MARI LY THROUGH | NGESTI NG
STRONTI UM 90 CONTAM NATED FOOD. I T IS RETAINED BY THE BODY LARGELY | N BONE AND MAY | NH BI T BONE
CALCI FI CATI ON.  ABSCRPTI ON OF STRONTI UM 90 BY THE BODY | S RELATI VELY HGH AND I T HAS A LONG

Bl OLOG CAL RETENTION TI ME. AN MAL STUDI ES HAVE ALSO SHOWN ACUTE EFFECTS TO STRONTI UM EXPOSURE,

I NCLUDI NG RESPI RATORY FAI LURES | N RATS.

7.4 RI SK CHARACTERI ZATI ON

TO EVALUATE THE NON- CARCI NOGENI C EFFECTS OF NI TRATE, A MEASURE OF THE POTENTI AL HEALTH RISK | S
OBTAI NED BY COWPARI NG EXPOSURE LEVELS TO THE REFERENCE DOSE (RFD). POTENTI AL NI TRATE EXPCSURE
LEVELS, CALCULATED FOR | NGESTI ON OF GRCUNDWATER, ARE | DENTI FI ED AS M LLI GRAMS PER Kl LOGRAM COF
BCDY VEI GHT PER DAY (MZ K@ D). FOR THE CURRENT CONDI TI ONS REPRESENTI NG AN EXPOSED EXCAVATI ON,
MODELI NG PREDI CTED 10 YEARS FOR THE NI TRATES TO REACH THE GROUNDWATER SYSTEM  AFTER 13 YEARS, A
MAXI MUM NI TRATE CONCENTRATI ON OF 193 M& L WAS PREDI CTED. THE HAZARD QUOTI ENT (HQ FOR

THE GROUNDWATER NI TRATE CONCENTRATION OF 193 MJL 1S 3.4, TH S HQ | S GREATER THAN 1. 0,
I NDI CATI NG THAT THE NO- ACTI ON ALTERNATI VE MAY RESULT | N NI TRATE CONCENTRATI ONS THAT MAY CAUSE
ADVERSE NON- CARClI NOGENI C HEALTH EFFECTS.  AS PREVI QUSLY STATED, HUMAN EXPOSURE |'S NOT OCCURRI NG
AND WAS ONLY ASSUMED AS A MEANS COF EVALUATI NG THE EFFECTI VENESS OF THE TREATMENT ALTERNATI VES.

POTENTI AL STRONTI UM 90 EXPOSURE LEVELS ARE | DENTI FI ED AS Pl COCURI ESZ (PCl). FOR THE NO- ACTI ON
ALTERNATI VE, MODELI NG PREDI CTED 10 YEARS FOR STRONTI UM 90 TO REACH THE GROUNDWATER SYSTEM  THE
MAXI MUM CONCENTRATI ON PREDI CTED BY THE MODEL FOR THE DEFI NED CONDI TI ONS WAS 50 PCI/L. R SK WAS
THEN CALCULATED TO DETERM NE THE PROBABI LI TY OF AN | NDI VI DUAL DEVELOPI NG CANCER OVER A LI FETI ME
AS A RESULT OF EXPOSURE TO THE POTENTI AL CARCINOGEN. THE RI SK FOR THE NO- ACTI ON ALTERNATI VE | S
8.3 X (10-5) WHCH IS WTH N EPA'S RANGE OF CONCERN (10-4) TO (10-6).

#DRAA
8.0 DESCRI PTI ON OF REMEDI AL ACTI ON ALTERNATI VES

8.1 ALTERNATI VE 1: NO ACTI ON

THE NCP REQUI RES THE NO- ACTI ON ALTERNATI VE BE CONSI DERED THRQUGH THE DETAI LED ALTERNATI VES
ANALYSIS. | T PROVIDED A BASELI NE FOCR COWPARI SON OF OTHER ALTERNATI VES. UNDER TH S ALTERNATI VE,
NO SOURCE CONTROL REMEDI AL MEASURES WOULD BE UNDERTAKEN AT THE SITE. HOMEVER, GROUNDWATER

MONI TORI NG SI TE MONI TORI NG AND VAl NTENANCE, AND DRAI NAGE NMAI NTENANCE AND ERCSI ON CONTROL WOULD
BE CONTI NUED FOR 30 YEARS. APPROPRI ATE WARNI NG SI GNS ALSO WOULD BE PCSTED.

CONSTRUCTI ON' CCST: $240 ANNUAL
OPERATI ON AND MAI NTENANCE COSTS ( O8M) :
0-1 YEAR $ 68, 000
2-30 YEAR $ 44,000
PRESENT WORTH (30 YR) $483, 000
MONTHS TO | MPLEMVENT 3-4

THE NO- ACTI ON ALTERNATI VE WOULD NOT ELI M NATE ANY EXPOSURE PATHWAYS OR REDUCE THE LEVEL CF
RI SKS.

8.2 ALTERNATI VE 2: MULTI - LAYER COVER



ALTERNATI VE 2 | NVOLVES COVERI NG THE DRUMMED SO LS/ SLUDGES AND M SCELLANEQUS SCRAP (BOXES) W TH A
MULTI - LAYER COVER FOR LONG- TERM M NI M ZATI ON OF | NFI LTRATION. LI TTLE SI TE PREPARATION | S

REQUI RED TO CONSTRUCT THE COVER ~ SOME MOVEMENT OF BARRELS AND BOXES MAY BE NECESSARY TO

FACI LI TATE GRADING  ADDI TI ONAL SI TE PREPARATI ON WTH THI' S DESI GN | NCLUDES ONLY M NOR GRADI NG
AND NEGLI G BLE CLEARI NG AND GRUBBI NG BECAUSE THE LAND SURFACE AT THE UNC DI SPCSAL SI TE HAS ONLY
SPARSE VECGETATI ON. A MULTI - LAYER COVER IS COVWPCSED OF A M NI MUM 24- I N- TH CK CLAY LAYER OVER THE
DRUMMVED SO L/ SLUDGES AND M SCELLANEQUS SCRAP BOXES, OVERLAIN BY A M NI MUM 30-M L SYNTHETIC

LI NER, OVERLAIN BY A POLYETHYLENE DRAI NAGE GEONET, OVERLAIN BY A PCLYPRCPYLENE FI LTER FABRI C,
OVERLAIN BY A M NI MJUM 18- 1 N- TH CK VEGETATI VE LAYER. ADDI TIONAL SO L WLL BE BACKFI LLED OVER UNC
WASTE PRI OR TO | NSTALLATI ON OF THE COVER.  SOVE VARI ATIONS OF THI S DESI GN MAY BE NECESSARY TO
ACCOMMCDATE Sl TE- SPECI FI C REQUI REMENTS.

CONSTRUCTI ON COST: $ 780,500
ANNUAL Q&M
1 YEAR $ 93,600
2-30 YEARS: $ 69,800
PRESENT WORTH (30 YR) $1, 467, 500
MONTHS TO | MPLEVENT 8

THE TI ME FRAME I N WH CH A COVER COULD BE PLACED | S RELATI VELY SHORTER THAN ALTERNATI VES THAT USE
TREATMENT AS THE PRI NCI PAL ELEMENT. TREATMENT RATES, DI SPOSAL DI STANCES, AND | MPOSED LI M TATI ONS
ARE NEGLI G BLE OR NOT APPLI CABLE TO THE ALTERNATI VE.

8.3 ALTERNATI VE 3: TREATMENT AND MULTI - LAYER COVER

TH' S ALTERNATI VE TREATS ONLY THE 11, 000 DRUVS CONTAI NI NG SLUDGES M XED W TH CEMENT. THE 18, 000
DRUVB OF SO L ARE NOT TREATED BECAUSE THEY ACCOUNT FOR ONLY 1 PERCENT OF THE N TRATE AT THE
SITE. M SCELLANEQUS DEMOLI TI ON MATERI ALS ARE NOT TREATED DUE TO COWVPCSI TI ONAL VAR ATI ONS AND
NEGLI G BLE NI TRATE CONTENT. THE ALTERNATI VE | NVOLVES FOUR MAI N PROCESSI NG STEPS: (1) SOLID
WASTE PROCESSI NG OF THE DRUMMED SLUDGE, (2) LEACHI NG OF THE NI TRATE FROM THE SLUDGE, (3)
TREATMENT OF THE NI TRATE- BEARI NG LEACHATE; AND, (4) CONTAI NMENT OF THE LEACHED SLUDGE, DRUMVED
SO L, AND M SCELLANEQUS BOXED SCRAP.

SOLI D WASTE PROCESSI NG | NVOLVES | DENTI FYI NG THE DRUMVED SLUDGES FROM THE SO LS, REMOVI NG THE
WASTE FROM THE BARREL, REDUCI NG THE PARTI CLE SI ZE OF THE SCLI D WASTE BY PRI MARY AND SECONDARY
CRUSHI NG, SHREDDI NG EMPTY BARRELS, AND LEACH NG NI TRATES FROM THE CRUSHED SCLI D WASTE.

DEHEADI NG OF THE DRUVMS AND | DENTI FYI NG THE CONTENTS WOULD BE PERFORMVED MANUALLY. DRUMS

CONTAI NING SO L WOULD BE EMPTI ED AND THEI R CONTENTS COVERED W TH PVC SHEETI NG AND | SOLATED UNTI L
COVPLETI ON OF THE TREATMENT PROCESS. A CONCRETE PULVER ZER WOULD REMOVE THE DRUVS SURROUNDI NG
THE CONCRETE AND REDUCE THE CONCRETE FRAGVENTS TO LESS THAN 9 | NCH DI AVETER AND THEN A SECONDARY
CRUSHER WOULD CRUSH THE MATERI AL TO THE OPTI MUM PARTI CLE SI ZE FOR NI TRATE LEACH NG A SO L

WASHI NG SYSTEM WOULD BE USED TO LEACH NI TRATE FROM THE CRUSHED MATERI AL. WASTEWATER GENERATED
FROM THE SOLI D WASTE LEACH NG WOULD REQUI RE TREATMENT BY NEUTRALI ZATI ON PH ADJUSTMENT, ANAEROCBI C
FI XED FI LM TREATMENT, AND SEDI MENTATI ON. THE LEACHED CRUSHED SLUDCE, SO L EMPTI ED FROM THE
DRUVS, AND M SCELLANEQUS SCRAP WOULD BE PLACED BACK I N THE EXI STI NG EXCAVATI ON AND CAPPED W TH A
MULTI - LAYER COVER AS QUTLI NED I N ALTERNATI VE 2. THE M SCELLANEQUS SCRAP WOULD BE REMOVED FROM
THE WOODEN BOXES TO PREVENT VO D SPACES DURI NG FI LLING ALL BARRELS WOULD BE SHREDDED. SO L
WOULD BE REMOVED FROM THE DRUMS AND PLACED | N THE EXCAVATI ON, AND THE DRUVS WOULD BE SHREDDED.



CONSTRUCTI ON COST: $2, 353, 100

ANNUAL O8M
1 YEAR $ 93,600
2-30 YEARS: $ 69,800
PRESENT WORTH (30 YR) $3, 033, 000
MONTHS TO | MPLENENT: 25

8.4 ALTERNATI VE 4: OFF-SI TE DI SPOSAL

SHI PMENT AND DI SPOSAL OF UNC WASTES OFF Y-12 PLANT GRCUNDS | S CONSI DERED TO PROVI DE AN
ALTERNATI VE | NVOLVI NG M NI VAL LONG TERM OVERSI GHT OR MAI NTENANCE. DI SPCSAL OF THE UNC WASTES
OFF- SI TE | NVOLVES HANDLI NG AND PREPARI NG THE WASTE FOR SH PPI NG TRANSPORTATI ON, AND DI SPCSAL AT
AN APPRCPRI ATE FACI LI TY. WASTE PREPARATI ON | S ASSUMED TO CONSI ST COF HANDLI NG, OVERPACKI NG
DRUMMED SO L AND SLUDGES, AND CONTAI NI NG M SCELLANEQUS WASTES. TRANSPCRTATI ON WOULD BE VI A
TRUCK.  POTENTI AL LOW LEVEL RADI QACTI VE CONTAM NATI ON GREATLY REDUCES THE NUMBER COF DI SPCSAL
FACI LI TIES THAT WLL ACCEPT THE WASTES. FCOR TH'S ANALYSIS IT IS ASSUMED THE WASTES WOULD BE
TRANSPORTED TO US PCLLUTI ON CONTROL' S LAND DI SPCSAL FACILITY I N BEATTY, NEVADA. ONCE WASTE IS
REMOVED, THE SI TE WLL BE BACKFI LLED WTH CLEAN SO L AND RETURNED TO A NATURAL STATE.

CAP| TAL COST: $13, 954, 000
ANNUAL Q&M
1 YEAR $ 63,000
2-3 YEARS: $ 39,000
PRESENT WORTH (4 YR) $14, 073, 000
MONTHS TO | MPLEMENT: 12
#SCAA

9.0 SUMVARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

TH' S SECTI ON PROVI DES THE BASI S FOR DETERM NI NG WHI CH ALTERNATI VE: (1) MEETS THE THRESHOLD

CRI TERI A OF OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT AND COVPLI ANCE W TH ARARS,
(1) PROVIDES THE "BEST BALANCE' BETWEEN EFFECTI VENESS AND REDUCTI ON OF TOXICI TY, MOBILITY, OR
VOLUME THROUGH TREATMENT, | MPLEMENTABI LI TY, AND COST; AND, (I11) STATE AND COMMUNI TY ACCEPTANCE.
A GLCSSARY OF THE EVALUATION CRITERIA IS PROVI DED I N TABLE 3.

9.1 THRESHOLD CRI TERI A
9.1.1 OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONVENT

ALTERNATI VE 1, NO ACTION, IS NOT PROTECTI VE OF HUVAN HEALTH AND ENVI RONVENT BECAUSE | T WOULD NOT
ELI M NATE THE DI RECT CONTACT/ EXTERNAL RADI ATI ON EXPOSURE PATHWAY POSED BY THE BOXED MATERI ALS
AND WOULD LI KELY RESULT | N CONTAM NATI ON OF GROUNDWATER ABOVE SAFE DRI NKI NG WATER STANDARDS.
ALTERNATI VE 2, CAPPING WTH A MILTI - LAYER COVER, OFFERS THE H GHEST DEGREE OF PROTECTI ON COF
HUVAN HEALTH AND ENVI RONVENT BECAUSE | T REQU RES M NI MAL WORKER EXPCSURE TO WASTES AND

DI SRUPTION OF THE SI TE, ELI M NATES THE DI RECT CONTACT EXPCSURE PATHWAY, AND ENSURES THE FUTURE
MAXI MUM NI TRATE CONCENTRATI ON | N GROUNDWATER DOES NOT EXCEED THE SAFE DRI NKI NG WATER STANDARD.
ALTERNATI VE 3, TREATMENT AND CAPPI NG WTH A MULTI - LAYER COVER, AND ALTERNATI VE 4, COFF-SITE

DI SPOSAL, EACH PROVI DE LESS OVERALL PROTECTI ON OF HUMAN HEALTH AND ENVI RONVENT THAN ALTERNATI VE
2 DUE TO SI GNI FI CANT HANDLI NG AND PROCESSI NG OF THE WASTE AND POTENTI AL EXPOSURE TO THE

ENVI RONMVENT.

9.1.2 COVPLI ANCE W TH ARARS



ALTHOUGH THERE |'S NO EVI DENCE OF CONTAM NATED GROUNDWATER OR SOl L, THE POTENTI AL EXI STS ( BASED
ON MODELI NG FOR GROUNDWATER CONTAM NATI ON.  THEREFORE, THE SAFE DRI NKI NG WATER ACT ( SDWA)

MAXI MUM CONTAM NANT LEVELS 1(MCLS) FOR NI TRATE (10 MF L) AND STRONTI UM 90 (8 PCL/L) HAVE BEEN

| DENTI FI ED AS A CHEM CAL- SPECI FI C ARAR S FOR THE UNC SITE. THE NO ACTI ON ALTERNATI VE WOULD NOT
COVPLY W TH SDWA MCLS.  THE OTHER THREE ALTERNATI VES WOULD M NI M ZE THE POTENTI AL LEACH NG OF
CONTAM NANTS | NTO THE GROUNDWATER, THUS ENSURI NG COVPLI ANCE W TH THE MCLS.  THERE ARE NO
FEDERALLY LI STED ENDANGERED OR THREATENED PLANTS CR AN MALS AT THE SI TE.

9.2 PRI VARY BALANCI NG CRI TERI A
9.2.1 LONG TERM EFFECTI VENESS AND PERVANENCE

HUVAN HEALTH RI SKS AFTER REMEDI ATI ON G VE AN | NDI CATI ON OF THE LONG TERM EFFECTI VENESS OF AN
ALTERNATI VE.  ALTERNATI VE 1, NO ACTI ON, HAS A LOW LONG TERM EFFECTI VENESS BECAUSE COF THE

POST- | MPLEMENTATI ON RESI DUAL RI SKS ARE EQUAL TO THE LONG TERM RI SKS AT THE SI TE. CAPPING WTH A
MULTI - LAYER COVER, AS PROVI DED I N ALTERNATI VE 2, REDUCES THE MOBI LI TY CF CONTAM NANTS BUT | TS
LONG TERM EFFECTI VENESS AND PERVANENCE REQUI RES A COWM TMENT OF LONG TERM MAI NTENANCE TO ENSURE
CAP | NTEGRI TY. ALTERNATIVE 3, TREATMENT AND CAPPI NG WTH A MULTI - LAYER COVER, OFFERS A H GH
DEGREE OF LONG TERM EFFECTI VENESS AND PERVANENCE. THE TOXICI TY AND VOLUME OF THE MAI N

CONSTI TUENT OF CONCERN, N TRATE, 1S REDUCED 70 PERCENT, AND M GRATI ON OF RESI DUAL MATERI AL | S
REDUCED BY THE MULTI - LAYER COVER  ALTERNATI VE 4, OFF-SI TE DI SPOSAL, COFFERS THE H GHEST DEGREE
OF LONG TERM EFFECTI VENESS. THE UNC WASTE WOULD BE TRANSPORTED OFF-SI TE TO A TREATMENT AND

DI SPOSAL FACI LI TY. NO SOURCE MATERI AL REMAINS AT THE SI TE.

9.2.2 REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT

OF THE FOUR ALTERNATI VES CONSI DERED, ONLY ALTERNATI VE 3, TREATMENT OF THE DRUMVED SLUDGE AND
CAPPI NG WTH A MULTI - LAYER COVER, REDUCES THE TOXI CI TY AND VOLUVE OF THE N TRATE I N THE SOURCE
MATERI AL. | T IS PREDI CTED THAT THE TREATMENT ALTERNATI VE WOULD REDUCE THE POTENTI AL

Nl TRATE GROUNDWATER CONCENTRATI ON TO 2 MY L.

9. 2. 3 SHORT- TERM EFFECTI VENESS

FOR A G VEN SET OF ALTERNATI VES, SHORT- TERM EFFECTI VENESS TYPI CALLY DECREASES AS THE COVPLEXI TY
OF THE ALTERNATI VES | NCREASE BECAUSE OF HANDLI NG AND PROCESSI NG CONSI DERATI ONS.  THE NO- ACTI ON
ALTERNATI VE, ALTERNATI VE 1 PROVI DES THE GREATEST DEGREE OF PROTECTI ON TO WORKERS, THE PUBLI C,
AND THE ENVI RONMENT BECAUSE THE DRUMMED SO L/ SLUDGES AND M SCELLANEQUS SCRAP ARE LEFT

UNDI STURBED. THE SHORT- TERM EFFECTI VENESS DECREASES | N THE ALTERNATI VE | N THE FOLLOWN NG ORDER:
2, 4, AND 3. ALTERNATIVE 2, CAPPING WTH A MILTI - LAYER COVER, WLL REQU RE LI TTLE HANDLI NG OR
MOVEMENT OF THE DRUVS OR BOXES. ONCE INITIAL LAYER OF FILL MATERI AL IS DEPGCSI TED, THE SOURCE
MATERI AL WLL BE | SOLATED FROM THE WORKERS. ALTERNATI VE 4, OFF-SI TE DI SPCSAL, HAS A LOAER
DEGREE OF SHORT- TERM EFFECTI VENESS THAN ALTERNATIVE 1 OR 2 BECAUSE I T REQU RES HANDLI NG OF THE
DRUVB AND M SCELLANEQUS SCRAP. HOWEVER, ONCE A DRUM | S OVERPACKED, IT IS | SOLATED FROM THE
WORKER.  ALTERNATI VE 3, TREATMENT AND CAPPI NG WTH A MULTI - LAYER COVER, HAS THE H GHEST DEGREE
OF SHORT- TERM RI SK. EXTENSI VE HANDLI NG AND MOVEMENT OF THE DRUMB |'S REQUI RED. DUST PRODUCED
FROM THE CRUSHI NG ACTI VI TI ES MAY HAVE H GH CONCENTRATI ONS OF NI TRATE AND RADI QACTI VE

CONTAM NANTS. | T ALSO REQU RES THE LONGEST TI ME TO COVWPLETE.

9.2.4 EASE OF | MPLEMENTATI ON

MATERI ALS REQUI RED FOR THE NO- ACTI ON ALTERNATI VE ARE READI LY AVAI LABLE AND ESSENTI ALLY

NEGLI G BLE. THE REMAI NI NG ALTERNATI VES ARE ALL TECHNI CALLY AND ADM NI STRATI VELY FEASI BLE. THE
COVER DESI GN OF ALTERNATIVE 2 | S EASILY | MPLEMENTED. ALTERNATIVE 3 IS THE MOST DI FFI CULT
REMEDY TO | MPLEMENT BECAUSE OF ENG NEERI NG DESI GN, AND ADM NI STRATI VE REQUI REMENTS.



ALTERNATI VE 3 COMVBI NES TESTED AND AVAI LABLE TECHNOLOG ES TO ACHI EVE THE TREATMENT, BUT THEIR
COMVBI NATI ON HAS HI GH ENG NEERI NG DEVMANDS.  ALTERNATI VE 4 HAS H GH ADM NI STRATI VE REQUI REMENTS
BECAUSE OF THE LARGE VOLUVE OF MATERI AL TO BE TRANSPORTED COFF- SI TE.

9.2.5 COSTS

THE COVPARATI VE ANALYSI S OF COSTS | NCORPORATES ONLY DI FFERENCES | N CAPI TAL, OPERATI ON AND

MAI NTENANCE, AND PRESENT WORTH VALUES. COSTS FOR EACH ALTERNATI VE HAVE BEEN PROVI DED | N
SECTIONS 8.1 THROUGH 8.4. THE COSTS | NCREASE W TH THE COVPLEXI TY OF THE ALTERNATI VE AND THE
VOLUME OF WASTE TO BE MANAGED. THE NO ACTI ON ALTERNATI VE HAS THE LONEST COSTS, WTH A 30- YEAR
PRESENT WORTH OF $483, 000. ALTERNATI VE 2, EMPLACEMENT OF A MULTI - LAYER COVER, HAS A 30- YEAR
PRESENT WORTH OF $1, 467, 500. ALTERNATI VE 3, TREATMENT AND EMPLACEMENT OF A MULTI - LAYER COVER,
HAS A 30- YEAR PRESENT WORTH OF $3, 033, 000. ALTERNATI VE 4, OFF-SITE DI SPOSAL | S THE H GHEST COST
ALTERNATIVE. | T HAS A 4- YEAR PRESENT WORTH OF $14, 073, 000.

9. 2.6 STATE ACCEPTANCE

THE STATE OF TENNESSEE, AS REPRESENTED BY THE TENNESSEE DEPARTMENT OF ENVI RONMENT AND
CONSERVATI ON, CONCURS W TH THE SELECTED ALTERNATI VE, EMPLACEMENT OF A MULTI - LAYER COVER ON THE
UNC DI SPCSAL SI TE.

9.2.7 COWUN TY ACCEPTANCE

BASED ON COMMENTS MADE BY CI TI ZENS AT THE PUBLI C MEETI NG HELD ON APRIL 16, 1991, DOCE PERCEI VES
THAT THE COVMUNI TY BELI EVES THE SELECTED ACTI ON W LL EFFECTI VELY PROTECT HUVAN HEALTH AND THE
ENVI RONMVENT.

#SR
10.0 THE SELECTED REMEDY

BASED UPON CONS| DERATI ON OF THE REQUI REMENTS OF CERCLA, THE DETAI LED ANALYSI S OF THE
ALTERNATI VES, AND PUBLI C COMMENTS, DCE HAS DETERM NED THAT THE CAPPI NG WTH A MULTI - LAYER COVER
ALTERNATI VE | S AN APPROPRI ATE REMEDI AL ACTI ON FOR THE UNC DI SPOCSAL SI TE.

THE GOAL OF THE SELECTED REMEDY |'S NOT TO CLEAN UP GROUNDWATER, BECAUSE GROUNDWATER IS NOT
CONTAM NATED, BUT TO PREVENT FUTURE GROUNDWATER CONTAM NATI ON BEYOND A LEVEL DEEMED SAFE FOR
DRI NKI NG WATER.  ACCORDI NGLY, THE REMEDY WLL MEET THE SDWA MCL FOR NI TRATE OF 10 MJ L AT THE
DOM GRADI ENT PERI METER MONI TORI NG WELLS. THE CARCI NOGEN RI SK LEVEL ASSCCI ATED W TH | NGESTI ON
OF GROUNDWATER CONTAI NI NG STRONTI UM 90 COULD REACH A LEVEL OF 8.3 X (10-5) IF NO ACTI ON WAS
TAKEN. THE SELECTED REMEDY SHOULD ACHI EVE A CARCI NOGEN RI SK LEVEL OF 3.3 X (10-6), ASSUM NG
GROUNDWATER AT THE UNC DI SPOSAL SITE |'S USED FOR DRI NKI NG WATER | N THE FUTURE. THE REMEDI ATI ON
GOALS AS DESCRI BED HEREIN WLL BE MET AT THE DOM GRADI ENT BOUNDARY OF THE UNC DI SPCSAL Sl TE.

#STR
11.0 STATUTORY REQUI REMENTS

DCE, EPA, AND TDEC BELI EVE THAT THE MULTI - LAYER COVER W LL SATI SFY THE STATUTORY REQUI REMENTS CF
PROVI DI NG PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT, ATTAI N APPLI CABLE CR RELEVANT AND
APPRCPRI ATE REQUI REMENTS DI RECTLY ASSCCI ATED WTH THI'S ACTION, AND WLL BE COST- EFFECTI VE.
SECTIONS 11.1 THRQUGH 11. 6 BELOW SUMVARI ZE THE STATUTORY REQUI REMENTS FOR TH S SI TE.



11.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY, CAPPING WTH A MULTI - LAYER COVER, PROVI DES LONG TERM PROTECTI ON CF HUVAN
HEALTH AND ENVI RONMVENT BECAUSE | T REDUCES THE POTENTI AL ( FUTURE) RI SK OF EXPOCSURE TO

CONTAM NATED GROUNDWATER BY M NI M ZI NG THE LEACHI NG OF CONTAM NANTS TO GROUNDWATER.  WH LE THE
REMEDY DCES NOT ELI M NATE ENTI RELY THE PCSSI Bl LI TY OF FUTURE GROUNDWATER DEGRADATI ON, THE
CONCENTRATI ON | S NOT EXPECTED TO EXCEED 8 M L FOR NI TRATE AND 2 PCl/L FOR STRONTI UM 90. BASED
ON POTENTI AL | NGESTI ON OF STRONTI UM 90 CONTAM NATED GROUNDWATER, THE CONSERVATI VE ESTI MATI ONS COF
CARCINCCENIC RISK IS WTHIN EPA'S RANGE OF CONCERN (10-4 TO 10-6). THE REMEDY ALSO ELI M NATES
DI RECT EXPCSURE TO THE WASTE AND W LL NOT CAUSE UNACCEPTABLE SHORT TERM RI SKS OR CROSS MEDI AL

I MPACTS.

11.2  ATTAI NMENT OF THE APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)

THE ONLY ARAR | DENTI FIED FOR TH S ACTION | S THE SDWA MCLS FOR NI TRATE AND STRONTI UM 9O, THE
SELECTED REMEDY WLL COWLY WTH THI S APPRCOPRI ATE AND RELEVANT REQUI REMENT.

11.3 COST EFFECTI VENESS

THE 30- YEAR PRESENT WORTH COST OF CAPPI NG AND ASSOCI ATED MAI NTENANCE AND MONI TORING | S
$1, 467, 500. TREATMENT AND CAPPI NG RESI DUALS WOULD COST TW CE AS MUCH AND PROVI DE A COVPARABLE
LEVEL OF PROTECTI ON. OFF-SI TE DI SPOSAL WOULD COST TEN Tl MES THE COST CF THE SELECTED REMEDY.

THE SELECTED REMEDY UTI LI ZES A DESI GN SI M LAR TO CAPS PREVI QUSLY | NSTALLED AT THE Y-12 PLANT.
TH S TECHNOLOGY HAS PROVEN EFFECTI VE FOR REDUCI NG THE M GRATI ON OF VARI OQUS CONTAM NANTS AT THE
Y-12 PLANT: W TH PROPER MAI NTENANCE, THE SELECTED REMEDY | S COST- EFFECTI VE.

11.4  UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOGY OR RESOURCE
RECOVERY TECHNOLOG ES TO THE NMAXI MUM EXTENT PRACTI CABLE

THE SELECTED REMEDY DCES NOT UTI LI ZE TREATMENT OR RESCURCE RECOVERY TECHNOLOG ES. IT IS A
CONTAI NVENT TECHNOLOGY THAT, WHEN APPLI ED, WLL M N M ZE THE POTENTI AL FOR CONTAM NANT LEACH NG
TO GROUNDWATER. THE CAPPI NG REMEDY WAS CHOSEN OVER THE ALTERNATI VE THAT FEATURED TREATMENT
BECAUSE IT WLL ACH EVE A COVPARABLE LEVEL OF PROTECTI ON AT A CONSI DERABLE COST SAVI NGS.
ALTHOUGH CONSI DERED TO OFFER LESS PERVANENCE THAN THE OFF- SI TE DI SPCSAL ALTERNATI VE, THE CAPPI NG
REMEDY DCES NOT TRANSFER THE PROBLEM TO ANOTHER LOCALE AND |'S SUBSTANTIALLY LOAER | N COST.

11.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

TH S REMEDY DCES NOT SATI SFY THE STATUTORY PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT.

I NSTEAD, THI S REMEDY UTI LI ZES CONTAI NVENT AS THE PERVANENT SCOLUTI ON.  TREATMENT OF THE PRI NCI PAL
THREATS OF THE SI TE WAS NOT FOQUND TO BE PRACTI CABLE BASED ON CONSI DERATI ON OF COST VERSUS LEVEL
OF PROTECTI ON PROVI DED AS COVPARED TO THE SELECTED REMEDY.

11.6  DOCUMENTATI ON OF SI GNI FI CANT CHANGES

THE PROPCSED PLAN FOR THE UNC DI SPOSAL SI TE WAS RELEASED FOR PUBLI C COMVENT ON MARCH 18, 1991.
THE PROPCSED PLAN | DENTI FI ED THE MULTI - LAYER COVERUP AS THE PREFERRED ACTI ON REMEDY FOR THE
CONSTI TUENTS OF CONCERN. DOE REVI EMED ALL WRI TTEN AND VERBAL COMVENTS SUBM TTED DURI NG THE
PUBLI C COWENT PER OD. UPON REVI EW OF THESE COMMVENTS, | T WAS DETERM NED THAT NO SI GNI FI CANT
CHANGES TO THE REMEDY, AS | T WAS ORI G NALLY I DENTIFI ED I N THE PROPCSED PLAN, WERE NECESSARY.



TA
TABLE 3
GLOSSARY OF EVALUATION CRI TER A

OVERALL PROTECTI ON OF HUVAN HEALTH AND ENVI RONMENT - ADDRESSES WHETHER CR NOT' A REMEDY PROVI DES
ADEQUATE PROTECTI ON AND DESCRI BES HOW RI SKS POSED THROUGH EACH PATHWAY ARE ELI M NATED, REDUCED,
OR CONTRCLLED THRQUGH TREATMENT ENG NEERI NG CONTROLS OR | NSTI TUTI ONAL CONTRCLS.

COWVPLI ANCE W TH ARARS - ADDRESSES WHETHER OR NOT' A REMEDY W LL MEET ALL THE APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS OF OTHER FEDERAL AND STATE ENVI RONMENT STATUTES ANDY OR
PROVI DES GROUNDS FOR | NVOKI NG A WAI VER

LONG TERM EFFECTI VENESS AND PERVANENCE - REFERS TO THE MAGNI TUDE OF RESI DUAL R SK AND THE
ABILITY OF A REMEDY TO MAI NTAI N RELI ABLE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT OVER
TI ME ONCE CLEANUP GQOALS HAVE BEEN MET.

REDUCTION CF TOXICI TY, MOBILITY, OR VOLUME THROUGH TREATMENT - IS THE ANTI Cl PATED PERFORVANCE CF
THE TREATMENT TECHNOLOGQ ES THAT MAY BE EMPLOYED | N A REMEDY.

SHORT- TERM EFFECTI VENESS - REFERS TO THE SPEED W TH WH CH THE REMVEDY ACHI EVES PROTECTI ON, AS
WELL AS THE REMEDY' S POTENTI AL TO CREATE ADVERSE | MPACTS ON HUVAN HEALTH AND THE ENVI RONIVENT
THAT MAY RESULT DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON PERI CD.

| MPLEMENTABI LI TY - 1S THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY OF A REMEDY, | NCLUDI NG THE
AVAI LABI LI TY OF MATERI ALS AND SERVI CES NEEDED TO | MPLEMENT THE CHOSEN SOLUTI ON.

COST - | NCLUDES CAPI TAL AND OPERATI ON AND NMAI NTENANCE COSTS.

STATE ACCEPTANCE - | NDI CATES WHETHER THE STATE CONCURS W TH, OPPCSES, OR HAS NO COMVENT ON THE
PROPOSED PLAN.

COMMUNI TY ACCEPTANCE - THE RESPONSI VENESS SUMVARY | N THE APPENDI X OF THE RECORD CF DECI SI ON
REVI EWs THE PUBLI C COMVENTS RECElI VED FROM THE PROPCSED PLAN PUBLI C MEETI NG



